None. What is known about the topic K The population of Taiwan consists of 15% Hakka and 70% Fukienese speaking different dialects. K The Hakka in Taiwan has a higher age-adjusted prevalence of diabetes by approximately 3% than their Fukienese counterparts. K Hypertension and blood pressure differ between ethnic groups.
This study investigated whether the ethnicity of Hakka with type 2 diabetes mellitus could have a higher risk of hypertension than their Fukienese counterparts in Taiwan. The data of 78 396 (70 122 Fukienese and 8274 Hakka) adult patients obtained from telephone interview were analysed. Results showed that the Hakka had a significantly higher prevalence of hypertension (56.8 vs 52.9%, Po0.001) with an adjusted odds ratio of 1.19 (1.11-1.27 ).
The population of Taiwan is composed of heterogeneous ethnicities speaking different languages or dialects. About 2% of the population are indigenous people and the majority of the remaining population are migrants or descendents of migrants from Mainland China. Among them, 15% are of the Hakka ethnicity from the Canton province, 70% are Fukienese from the Fukien province of China and the other 13% are mainlanders from other provinces. Most of the ancestors of the Hakka and Fukienese migrated to Taiwan during the seventeenth century and the mainlanders of the other provinces came to Taiwan after the Second World War together with the retreat of the Nationalist Government.
Because of the differences in spoken languages and some cultural rituals, inter-ethnic marriage between the Hakka and the Fukienese was uncommon until recent years. Some studies showed significant differences in phenotypic and genetic patterns between the two ethnicities. For example, the Hakka may have different patterns of human leucocyte antigens 1 and higher prevalence of glucose-6-phosphate dehydrogenase (G6PD) deficiency (approximately 10 vs 2.5%) and a-thalassaemia This study examined whether the Hakka would have a higher prevalence of hypertension in adult patients with type 2 diabetes mellitus (T2DM) than the Fukienese in Taiwan by using the data obtained from a national telephone survey of diabetic patients under coverage of the National Health Insurance (NHI). Detailed descriptions of the recruitment of a cohort of 93 484 diabetic patients using the NHI and the questionnaire interview by telephone could be found elsewhere. [3] [4] [5] Among them 78 396 adult (agedX18 years) patients were diagnosed as having T2DM and reported their parents belonging to the Hakka or the Fukienese ethnicities. The case numbers reporting both parents being Fukienese, both parents being Hakka and one parent Hakka and one Fukienese were 70 122, 7882 and 392 respectively. Because the case number was small for the third group, it was pooled together with the second group and labelled as Hakka (n ¼ 8274) while the first group was labelled as the Fukienese. Hypertension was defined by a self-reported history of hypertension and/or self-reported blood pressureX 140 mm Hg in systole and/orX90 mm Hg in diastole in patients reporting a negative or unknown history of hypertension.
Results showed that except for similar body mass index in the Hakka and the Fukienese (24.6±3.6 vs 24.6 ± 3.6 kg m À2 , P40.1), the Hakka was significantly older in age (62.6 ± 11.1 vs 61.5 ± 11.0 years), more preponderant in female sex (59.1 vs 56.9%), had longer duration of diabetes (7.3±6.7 vs 6.9±6.2 years), lower prevalence of smoking (27.4 vs 29.5%), higher prevalence of hypertension (56.8 vs 52.9%) and higher prevalence of parental history of hypertension (21.7 vs 19.2%). Figure 1 shows the age-specific prevalence of hypertension in the two ethnic groups, which clearly demonstrates that the prevalence of hypertension is significantly higher in the Hakka in all of the age groups (Po0.01). 2 -test). The ethnicity of Hakka vs Fukienese showed a higher risk of hypertension with an odds ratio of 1.14 (95% confidence interval: 1.09-1.20, Po0.001) after adjusting for age, sex, duration of diabetes, body mass index, smoking and parental hypertension. In view of the possible explanation of the difference in hypertension by difference in blood pressure control between the two ethnicities, a model was created by including systolic and diastolic blood pressure in addition to the other confounders. The Hakka remained having a higher risk of hypertension with an adjusted odds ratio of 1.19 (95% confidence interval: 1.11-1.27, Po0.001).
This study suggested that heterogeneity in disease presentation might exist in different ethnicities in Taiwan. The Hakka were more prone to develop T2DM in a previous epidemiological study in Taiwan, which showed that the Hakka had an ageadjusted prevalence of diabetes of 17.9% in men and 15.5% in women in contrast to 14.5 and 12.8% in the Fukienese men and women respectively. 6 In the present study, hypertension prevalence among the Hakka patients with T2DM was also more prevalent than their Fukienese counterparts. This ethnic association was independent of the potential confounding effects of age, sex, duration of diabetes, body mass index, smoking, parental hypertension and blood pressure control in the logistic regression models and was similarly seen in all age groups (Figure 1) . Furthermore, the prevalence of systolic blood pressureX140 mm Hg and diastolic blood pressureX90 mm Hg was higher in the Hakka than in the Fukienese.
The underlying aetiology leading to the ethnic differences in the prevalence of hypertension is still not known. A variety of factors might contribute to the development of hypertension, including age, obesity, family history of hypertension, duration of diabetes, dietary components, socio-economic status, physical activity or genetic variations. Since age, body mass index, duration of diabetes and parental hypertension had been considered as potential confounders, they could not explain the ethnic difference in hypertension in the present study. Although the Hakka have been noted to be better educated and have higher subjective social status 7 than the Fukienese, it was not known whether such socio-economic difference could be responsible for the ethnic difference in hypertension. The dietary patterns in the Hakka could play some role because they consume more preserved vegetables and use a lot of lard in cooking, 8 suggesting an increased salt intake and propensity to the development of atherosclerosis. It is not known whether genetic variations could be responsible. A higher prevalence of G6PD deficiency together with higher prevalence of diabetes mellitus and hypertension has been observed in the African Americans. 9 Subjects with a decreased blood activity of G6PD are under high oxidative stress. 10 Whether the higher prevalence of G6PD deficiency or the different patterns of human leucocyte antigens 1 could contribute to the higher prevalence of hypertension in the Hakka in the present study remains an interesting issue for investigation because hypertension is also inducible by increased oxidative stress. 11, 12 Some limitations deserve discussion. First, blood pressure was not really measured in this study. Second, all of the subjects were diabetic, therefore, the validity to extend the results to the general population requires further confirmation. Third, the enzyme activity and genetic defects of G6PD were not measured, therefore the potential link between G6PD deficiency and hypertension in the Hakka was only a hypothesis. Fourth, the effects of anti-hypertensive medications, drug compliance, socio-economic status, physical activity, dietary behaviour and severity of T2DM and so on were not considered as potential confounders.
